Mutational analysis of the cAMP-dependent protein kinase-mediated phosphorylation site of Rap1b.
Rap1b, a member of the Ras superfamily of low molecular weight GTP-binding proteins, can be phosphorylated by cAMP-dependent protein kinase (protein kinase A). The experiments presented here were undertaken to determine the precise site of this phosphorylation. Because the Rap1 proteins are highly homologous, there are no specific antibodies able to discriminate between them. To overcome this problem, we used a transient expression system of a fused protein containing in the NH2 terminus an epitope for a known antibody. Using this system, the transfected protein was expressed at a high level and was localized in a perinuclear structure, as previously reported for the endogenous Rap1 proteins. The mutational analysis of Rap1b revealed Ser179 as the residue involved in the protein kinase A-mediated phosphorylation. The presence of a Lys179 instead of the wild-type Ser179 (resembling the Rap1a sequence) rendered Ser180 a better substrate for phosphorylation caused by protein kinase A. The mobility shift of Rap1b in SDS gels, observed in cells that were stimulated with agonists that increase cAMP, was caused, at least in part, by the phosphorylation of Rap1b.